Introduction {#sec1-1}
============

**What was known?**

Nail psoriasis is a common condition seen in about 10-78% of patients with psoriasis vulgaris and 70-80% of patients with psoriatic arthritis.5-10% cases have isolated nail involvement.The clinical features of nail psoriasis are extremely variable and depend upon the site affected.Treatment is often difficult, prolonged, and unsatisfactory.

Psoriasis is a chronic inflammatory skin disease characterized by T-cell-mediated hyperproliferation of keratinocytes in the skin.\[[@ref1][@ref2]\] It affects about 2-3% of the world\'s population with equal sex incidence.\[[@ref2]\] Approximately, 10-78% of patients with psoriasis have concurrent nail psoriasis,\[[@ref3][@ref4][@ref5]\] while isolated nail involvement is seen in 5-10% of patients.\[[@ref1][@ref6]\] Ghosal *et al*.,\[[@ref7]\] in their study found that the frequency of nail changes in patients with Koebner\'s phenomenon is 56%, whereas as in those without Koebner\'s phenomenon it is 29.33%. Nail psoriasis is approximately 10% more common in males than in females and is positively associated with higher bodyweight.\[[@ref8]\] Recently, a questionnaire-based survey done by Klaassen *et al*.,\[[@ref9]\] revealed that patients with nail psoriasis are more frequently associated with psoriasis capitis, genital psoriasis, and psoriatic arthritis. Different studies have shown that up to 30% of patients with psoriasis have psoriatic arthritis of which 70-80% have nail involvement.\[[@ref10][@ref11]\] Therefore, being a dermatologist, one should look for early signs and symptoms of psoriatic arthritis in a patient with nail psoriasis in order to avoid progressive joint damage.\[[@ref11][@ref12][@ref13][@ref14]\]

Human leukocyte antigen (HLA) studies have shown that type 1 psoriasis which usually affects the skin is strongly associated with HLA-Cw6\[[@ref13]\] and these patients have an earlier onset of disease which is also more extensive and severe, whereas, type 2 psoriasis that predominantly damages the nails and the joints is not associated with HLA Cw6 suggesting a different immunopathology.\[[@ref2][@ref15][@ref16]\]

Burden of Nail Psoriasis: The Impact of Nail Psoriasis on Quality of Life {#sec1-2}
=========================================================================

Nail psoriasis engenders both physical and psychological handicap, leading to significant negative repercussions in the quality of life.\[[@ref4]\] Cosmetic handicap in nail psoriasis is sometimes so extensive that the patients tend to hide their hands and/or feet or shy away from social and business interactions.\[[@ref4][@ref11][@ref17]\] The burden of nail psoriasis on its sufferers can be imagined from the results of a study done by de Jong *et al*.,\[[@ref4]\] in 1728 patients, which showed that nail psoriasis caused significant cosmetic handicap in 93% of patients, restriction of daily housekeeping and professional activities in 60% patients, and 52% patients described pain as a symptom. In 2009, Ortonne *et al*.,\[[@ref18]\] devised the Nail Psoriasis Quality of Life Scale-NPQ10-to evaluate the impact of nail psoriasis on quality of life. The scale correlated well with the Dermatology Life Quality Index. A valid and reliable questionnaire consisting of 10 questions was prepared with all the questions specifically targeting the impact of nail psoriasis on quality of life. The questionnaire was answered by 1309 patients and showed that 86% patients considered nail psoriasis as bothersome, 87% as unsightly, and 59% as painful. Such an impact of nail psoriasis definitely warrants an insight into its clinical manifestations and treatment options by a present day dermatologist.

Clinical Manifestations {#sec1-3}
=======================

Nail psoriasis affects the fingernails more commonly than the toenails.\[[@ref1]\]

The features of nail psoriasis start predominantly after the onset of cutaneous lesions.\[[@ref9]\] A mean delay of 9 and 11.5 years in the onset of nail psoriasis has been reported by van der Velden *et al*.,\[[@ref19]\] and Klaassen *et al*.,\[[@ref9]\] respectively. This time lag, perhaps, is responsible for a lower prevalence of nail psoriasis in children.\[[@ref9]\] The clinical manifestations of nail psoriasis depend upon the part of the nail unit affected by nail psoriasis \[[Table 1](#T1){ref-type="table"}\].\[[@ref1]\]

###### 

Clinical signs of nail psoriasis

![](IJD-59-319-g001)

Common clinical manifestations of nail matrix psoriasis include {#sec2-1}
---------------------------------------------------------------

### Pitting {#sec3-1}

Pitting is the commonest manifestation of nail psoriasis.\[[@ref9][@ref20]\] Pits affect the fingernails more commonly than the toenails.\[[@ref20]\] They are superficial depressions in the nail plate that indicate abnormalities in the proximal nail matrix \[[Figure 1](#F1){ref-type="fig"}\]. Psoriasis affecting the proximal nail matrix disrupts the keratinization of its stratum corneum by parakeratotic cells.\[[@ref1]\] These cells are exposed as the nail grows and are sloughed off to form diffuse and coarse pits.\[[@ref1][@ref21][@ref22]\] The length of a pit is suggestive of the length of time, the matrix was affected by the psoriatic lesion and a deeper pit is suggestive of involvement of intermediate and ventral matrix along with the dorsal matrix.\[[@ref21]\] Pitting may be arranged in transverse or longitudinal rows or it may be disorganized.\[[@ref21]\] They may be shallow or large to the point of leaving a punched out hole in the nail plate known as elkonyxis.\[[@ref22]\] More than 20 fingernail pits per person are suggestive of a psoriatic etiology and more than 60 pits per person are unlikely to be found in the absence of psoriasis.\[[@ref23]\]

![Pitting affecting the fingernails](IJD-59-319-g002){#F1}

Transverse grooves are formed in the same way as pits when the psoriatic lesion affects a wider area of the nail matrix \[[Figure 2](#F2){ref-type="fig"}\].\[[@ref2]\]

![Transverse grooves on the nail plate in a patient with psoriasis](IJD-59-319-g003){#F2}

### Nail plate thickening and crumbling {#sec3-2}

It suggests an extensive involvement of the entire nail matrix by the psoriatic process \[[Figure 3](#F3){ref-type="fig"}\].\[[@ref24]\]

![Nail plate thickening and crumbling resulting in complete nail dystrophy](IJD-59-319-g004){#F3}

### Leukonychia {#sec3-3}

It occurs when psoriasis induced parakeratosis affects only the intermediate and ventral matrices that form the undersurface of a nail plate, as opposed to the dorsal nail matrix. In these situations, the affected area appears leukonychic (whitish) because of the internal desquamation of parakeratotic cells, as opposed to the materialization of pits externally \[[Figure 4](#F4){ref-type="fig"}\].\[[@ref1][@ref25]\]

![Leukonychia in a patient with psoriasis](IJD-59-319-g005){#F4}

Clinical manifestations of nail bed psoriasis include {#sec2-2}
-----------------------------------------------------

### Oil spot or salmon patch {#sec3-4}

They result from focal nail bed parakeratosis which leads to focal onycholysis, where serum and cellular debris accumulate and become entrapped.\[[@ref1][@ref26]\] There is usually a yellowish brown margin visible between the white oily spot or salmon patch lesion and the normal pink nail. Extension of an oil spot to the distal free edge leads to onycholysis \[[Figure 5](#F5){ref-type="fig"}\].

![Onycholysis along with salmon patches on thumbnails in a patient with psoriasis](IJD-59-319-g006){#F5}

### Onycholysis (separation of nail plate from nail bed) {#sec3-5}

Results from psoriasis affecting the distal nail bed or hyponychium or extension of oil spots distally. Onycholysis allows air to enter the distal end of the nail plate leading to white color\[[@ref27]\] \[Figures [5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}\]. Serum exudates may accumulate and appear yellowish.\[[@ref28]\]

![Onycholysis along with pitting and salmon patches in fingernails](IJD-59-319-g007){#F6}

### Subungual hyperkeratosis {#sec3-6}

It affects the toenails more frequently than the fingernails.\[[@ref5]\] It results from raising of the nail plate off the nail bed as a result of deposition of cells that have not undergone desquamation\[[@ref1]\] \[Figures [7a](#F7){ref-type="fig"} and [b](#F7){ref-type="fig"}\]. This accumulated tissue is friable and is liable to be infected by Candida and Pseudomonas leading to either yellow/green discoloration.

![(a) Nail plate thickening with discoloration and subungual hyperkeratosis (arrow) of the toenail (b) Subungual hyperkeratosis affecting toenails](IJD-59-319-g008){#F7}

### Splinter hemorrhages {#sec3-7}

They are a non specific finding of nail psoriasis and appear as small linear structures, about 2-3 mm long, arranged at the distal end of a nail plate. They reflect the rupture of wide calibre vessels and tracking of extravasated blood down the longitudinal furrows beneath the nail plate.\[[@ref21]\]

Other manifestations {#sec2-3}
--------------------

### Acropustulosis {#sec3-8}

It is characterized by destructive pustulation of the nail unit which may occur as a part of pustular psoriasis, palmoplantar pustulosis,\[[@ref29]\] and acrodermatitis continua of Hallopeau.\[[@ref30]\] The nail plate may be lifted off by sterile pustules in the nail bed and matrix resulting in complete destruction of the nail plate. Usually, there is erythema and discomfort at the end of the digit. Resorptive osteolysis of finger or toes may also occur in acrodermatitis continua of Hallopeau.\[[@ref31]\]

### Subacute or chronic paronychia {#sec3-9}

Psoriatic paronychia usually develops when the periungual skin is affected by psoriasis, but it is also commonly seen in psoriatic arthritis with nail involvement. The chronic inflammation causes thickening of the free edge of the proximal nail fold with consecutive loss of cuticle and the attachment of the nail fold\'s ventral surface to the underlying nail plate. This allows foreign material such as dirt, microorganisms, or allergenic substances to enter the space beneath the nail fold where they may aggravate inflammation.\[[@ref32]\]

### Psoriatic onychopachydermoperiostitis {#sec3-10}

It is a very recently described uncommon variant of psoriatic arthritis.\[[@ref33]\] It is characterized by psoriatic onychodystrophy or onycholysis, soft tissue thickening over distal phalanx, and periosteal reaction with absence of distal interphalangeal joint (DIP) involvement. Psoriatic onychopachydermoperiostitis may involve nails of any finger or toe. However, nails of great toes are involved in most reported cases in literature.\[[@ref34]\]

Assessment of Nail Psoriasis: Nail Psoriasis Severity Index {#sec1-4}
===========================================================

Nail Psoriasis Severity Index (NAPSI), initially described Rich and Scher,\[[@ref35]\] is an objective and a reproducible tool for estimating the severity of psoriatic nail involvement and is mainly used to measure the efficacy of various therapeutic interventions. Eight features of nail psoriasis have been identified for the NAPSI score: Four involve the nail matrix (pitting, leukonychia, red spots in the lunula, nail plate crumbling) and four of the nail bed (onycholysis, splinter hemorrhages, subungual hyperkeratosis, oil spot/salmon patch). However, van der Velden *et al*.,\[[@ref19]\] in a case-controlled study on nail psoriasis found that leukonychia was present in 65% of the control population and therefore questioned the position of leukonychia in NAPSI score.

For estimation of NAPSI, each nail is divided into four quadrants Each quadrant is evaluated for the presence of any manifestation of psoriasis in the nail matrix (M) or nail bed (B) \[[Figure 8](#F8){ref-type="fig"}\]. The lesion(s) of nail matrix and nail bed are given a score of 1 in each quadrant, so that there is nail matrix score of 0-4 and nail bed score of 0-4 per nail with a total maximum score of 8 and a minimum score of 0 per nail. For example, in [Figure 8](#F8){ref-type="fig"}, the presence of onycholysis and salmon patches in three of the four quadrants of the thumbnail gives a nail bed score of 1 to three of the quadrants. Pitting gives all the four quadrants a nail matrix score of 1; therefore, the total NAPSI score of the thumbnail is 7. This method has been used differently by different research workers, some using NAPSI score of all fingers and/or toes (80 and 160, respectively) or often, specific nails are targeted to assess the effects of therapy.\[[@ref8]\]

![Estimation of NAPSI-the affected nail is divided into four quadrants and the presence of lesions of the nail matrix (M) and nail bed (B) are given a score of 1 in each quadrant](IJD-59-319-g009){#F8}

Diagnosis of Nail Psoriasis {#sec1-5}
===========================

Diagnosis of nail psoriasis can be made easily in a patient with concomitant skin psoriasis. Close examination with a hand lens can help in appreciating the above mentioned changes in a greater detail. However, in cases of isolated nail psoriasis (5-10% of cases) and in patients presenting with a diagnostic dilemma to a dermatologist the following techniques can be used.

Nail biopsy {#sec2-4}
-----------

The trick behind getting a diagnostic biopsy lies in choosing the area to be biopsied, that is, the area that will show diagnostic histopathological changes. [Table 2](#T2){ref-type="table"} summarizes the sites to be biopsied as per the clinical manifestations.\[[@ref36]\]

###### 

Sites for nail biopsy

![](IJD-59-319-g010)

### Technique of nail biopsy {#sec3-11}

The selected digit is anesthetized with a proximal ring block or a distal wing block and then exsanguinated. A tourniquet is then applied at the base of the digit to achieve complete hemostasis and a relatively avascular field, keeping in mind that the tourniquet should not be kept in place for more than 15 min at a stretch. Nail biopsy can then be taken as an excision biopsy or punch biopsy or longitudinal nail biopsy. A punch or an excision biopsy can be applied to any individual anatomical part of the nail unit, like the nail bed, nail plate, nail fold, or matrix, whereas with a longitudinal nail biopsy, a part of all the parts of the nail unit are biopsied. The defect is then sutured using 3-0 -- 6-0 silk. After completion of biopsy, adequate hemostasis is secured and pressure dressing is done. The sutures are then removed after 10 days.\[[@ref36][@ref37]\]

Histopathology of nail psoriasis varies according to the clinical focus of the disease. [Table 3](#T3){ref-type="table"} contrasts the important histopathological differences between a normal nail and a nail affected by psoriasis.\[[@ref38][@ref39][@ref40]\] Hanno *et al*.,\[[@ref40]\] proposed diagnostic criteria of nail psoriasis in the form of presence of neutrophils in the nail bed epithelium (major criterion), hyperkeratosis with parakeratosis, serum exudates, focal hypergranulosis, and nail bed epithelium hyperplasia (minor criteria).

###### 

Histopathology of nail psoriasis in comparison to normal nail

![](IJD-59-319-g011)

Dermoscopy {#sec2-5}
----------

Dermoscopy is a noninvasive, quickly applied, and inexpensive test that may aid in diagnosis of nail psoriasis in inconclusive cases especially in a resource poor set up.\[[@ref41]\] It is performed with manual devices which do not require computer assistance and generally employs ×10 magnifications.\[[@ref42]\] Dermoscopic description of common signs of nail psoriasis is as follows:\[[@ref41]\]

Pits-appear as irregular depressions surrounded by a whitish haloSalmon patches-appear as marks that are irregular both in size and shape with coloring that varies from red to orangeOnycholysis-appears as an area that is either homogenously white or composed of multiple longitudinal striations, generally surrounded by a reddish orange stainSplinter hemorrhages-appear as longitudinal brown, purple or black marksBlood vessels-appear as dilated tortuous vessels seen in the distal nail bed.

Videodermoscopy {#sec2-6}
---------------

Videodermoscopy represents an evolution of dermoscopy and is performed with a video-camera equipped with lenses providing magnification ranging from ×10 to ×1000.\[[@ref42][@ref43]\] The images obtained are visualized on a monitor and can be stored on a personal computer.\[[@ref42]\] Iorizzo *et al*.,\[[@ref44]\] showed that using videodermoscopy the capillaries of the hyponychium of nails affected by psoriasis were visible, dilated, tortuous, elongated, and irregularly distributed. The capillary density was different in each patient and positively correlated with disease severity.

Capillaroscopy {#sec2-7}
--------------

Periungual capillaroscopy shows that capillary density in the periungual area is decreased in patients with psoriasis which is even lesser in patients with nail psoriasis.\[[@ref45]\] Avascular areas in the periungual area are more common in patients with nail psoriasis.\[[@ref45]\] Also, the presence of coiled capillary loops in the periunguium can be appreciated.

New diagnostic techniques {#sec2-8}
-------------------------

### Ultrasound {#sec3-12}

Ultrasonography of the nails requires a high-resolution ultrasound (US) machine and a high-frequency US probe.\[[@ref46]\] In nails affected by psoriatic onychopathy, the nail plates may show hyperechoic parts or loss of definition, which can involve only the ventral plate or both plates.\[[@ref47]\] In later stages, a wavy thickened appearance of both plates may be visible. The nail bed is thickened and these changes are associated with an increase in blood flow that can be observed with power Doppler technique.\[[@ref47]\]

### Optical coherence tomography {#sec3-13}

It works on the principle that infrared light reflected from nail is measured and the intensity is imaged as a function of position.\[[@ref48]\] The optical coherence tomography (OCT) probe is applied directly to the nail and scanning lasts for a few seconds. This technique provides images of tissue pathology *in situ* with a higher axial resolution as compared to US.\[[@ref48]\] Aydin *et al*.,\[[@ref49]\] recently reported high-resolution OCT changes in nail psoriasis which consisted of a grossly dyshomogeneous and eroded ventral nail plate which was irregularly fused with the underlying epidermis.

OCT can also measure the thickness of the nail plate with a greater accuracy in comparison to US. This suggests that OCT has the potential to provide quantitative data regarding psoriatic nails and may become a more accurate and objective surrogate outcome measure for interventional trails in future.

### Confocal laser scanning microscopy {#sec3-14}

It is a new noninvasive diagnostic tool which is becoming increasingly popular. It can visualize cell structures of the skin up to a depth of 300 μm *in vivo*. It works on the principle of increasing the optical resolution and contrast of a micrograph by using a spatial pinhole to eliminate out of focus light.\[[@ref46]\] Confocal laser scanning microscopy (CLSM) enables reconstruction of three-dimensional images of nails and is a promising tool in the diagnosis of nail psoriasis.\[[@ref50]\] Compared with the OCT images, which best allow the measurement of thickness of the entire nail plate and of the different layers of the nail unit, CLSM gives better information on the microscopic structures of the nail plate.\[[@ref51]\] Even the borders of the corneocytes can be evaluated and their integrity can also be investigated. For instance, in a patient presenting with leukonychia, Sattler *et al*.,\[[@ref51]\] showed that by using CLSM disturbance of the integrity of the corneocytes of nail plate can be demonstrated.

### Differential diagnosis {#sec3-15}

The most frequently encountered differential diagnosis of nail psoriasis is onychomycosis, which usually presents with a diagnostic dilemma.\[[@ref19][@ref32]\] Important points of difference between the two have been contrasted in [Table 4](#T4){ref-type="table"}.\[[@ref21][@ref36][@ref52]\] However, onychomycosis can coexist with nail psoriasis as was established by Natrajan *et al*.,\[[@ref53]\] who in a study on 48 patients with nail psoriasis showed that fungal infection coexisted in 47.91% of patients, consisting only of nondermatophytic moulds and yeasts. Lichen planus of nails can be differentiated by absence of pitting and presence of longitudinal grooves, longitudinal fissures, and the presence of dorsal pterygium. Nail pitting in cases of alopecia areata is usually fine and stippled and the diagnosis can be made from clinical observation of hair. Pityriasis rubra pilaris (PRP) also, sometimes presents with thickened and discolored nails but the presence of follicular papules on the dorsum of the fingers and palmoplantar keratoderma favors the diagnosis of PRP. In Darier\'s disease, characteristic nail changes include red or white longitudinal bands of varying width, often ending in a pathognomonic notch at the free margin of the nail. The nails are often brittle and pits are present on palms and soles. Norwegian scabies is also characterized by the presence of large psoriasis like scales under the nail plate where the mites usually reside and later colonize the skin, first around the nail plate and then proximally. The patient in these cases is usually old, infirm, or mentally ill or has HIV infection.

###### 

Differences between nail psoriasis and onychomycosis
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Treatment of Nail Psoriasis {#sec1-6}
===========================

Nail disease is usually overlooked in the management of psoriasis, with skin involvement being the primary concern. Also, treatment of nail psoriasis is a big challenge for a dermatologist because of the following reasons:

Poor drug delivery: the matrix pathology is hidden by the proximal nail fold and the nail bed changes are protected against treatment by the overlying nail plate and nail bed hyperkeratosis, making delivery of drug to the affected site very difficult.Slow rate of nail growth attributes to a longer duration of treatment required, leading to a questionable long-term compliance by the patient.Keeping in mind the potential significant toxicities of the various systemic agents advocated for psoriasis, the use of systemic agents is not generally advisable for treating nail psoriasis alone and is recommended for cases with coexistent severe skin or joint disease or in patients with extensive or recalcitrant nail psoriasis.Also, despite the recognized burden of nail psoriasis,\[[@ref4]\] there is a dearth of good-quality evidence for the management of nail psoriasis. A recent systematic review on treatment options for nail psoriasis, published in January 2013, highlighted the fact that the quality of trials done so far is generally poor and the data available is insufficient to advocate a consistent treatment approach or algorithm for the management of psoriasis.\[[@ref54]\]

Various treatment options, however, have been advocated for the treatment of nail psoriasis depending upon the site of nail involvement and the presence of nail psoriasis in few or many nails.\[[@ref1][@ref55][@ref56]\] For example, nail matrix involvement manifesting as pitting, trachyonychia, dystrophy, and leukonychia should be treated with different modalities as compared to nail bed involvement manifested by onycholysis, subungual hyperkeratosis, oil spot/salmon patch and splinter hemorrhages. A therpeutic algorithm has been suggested by Jiaravuthisan *et al*.:\[[@ref1]\]

Psoriatic lesions in a few nails {#sec2-9}
--------------------------------

Topical therapy

Nail matrix involvementIntralesional steroidsTazaroteneTopical potent steroidsNail bed involvementCalcipotriol and steroidsTazaroteneCyclosporine

Psoriatic lesions in many nails {#sec2-10}
-------------------------------

Systemic therapy

InfliximabRetinoids

[Table 5](#T5){ref-type="table"} gives an account of the work done on various treatment options for nail psoriasis, which will also be discussed below.

###### 

Treatments for nail psoriasis including level-of-evidence assignments as used by group for research and assessment of psoriasis and psoriatic arthritis

![](IJD-59-319-g013)

General measures {#sec2-11}
----------------

Before starting treatment for nail psoriasis, it is imperative for any dermatologist to allay fear and concern in the patient regarding his/her disease.\[[@ref56][@ref57]\] It is also recommended to highlight the need for long-term treatment, and the importance of good treatment compliance by the patient. The importance of simple approaches, as follows, in nail psoriasis should not be underestimated:

Nails should be kept short to avoid exacerbating onycholysis and to avoid the accumulation of exogenous material under the nail.Trauma of manual removal of exogenous material should be avoided as it may worsen onycholysis and allow entry of pathogensProtection of nails from injury is important, by wearing gloves and application of emollient creams on the psoriatic skin of hands and nail folds.Protection against irritants is prudent, and aggressive manicure of the cuticle, which may provoke paronychia, should be avoided.Cosmetic camouflage: Prosthetic nails are generally inadvisable. Nail buffing and nail varnish may temporarily conceal pitting.

Topical therapies {#sec2-12}
-----------------

If nail changes are mild and not bothersome to the patient or if nail psoriasis is the only manifestation of the disease, topical therapies are often an appropriate first choice.\[[@ref58]\] The digits in bracket in the text ahead denote the level of evidence for each modality discussed.

### Corticosteroids {#sec3-16}

The most popular preparations for the treatment of nail psoriasis are potent to very potent glucocorticoids like clobetasol propionate 0.05% (4)\[[@ref59]\] and betamethasone dipropionate 0.05% (2b).\[[@ref60]\] They have been used once or twice a day for up to 9 months.\[[@ref56]\] Recently, 8% clobetasol-17-propionate in a colorless nail lacquer vehicle used once daily for 21 days and then twice weekly for 9 months has shown good results (4).\[[@ref61]\] If psoriasis affects the nail matrix, the topical agent is often applied to the nail folds, but if psoriasis is derived from the nail bed, nail needs to be trimmed to the hyponychium before treatment is applied.\[[@ref1]\] It is often recommended to apply high potency steroids under the covering of an occlusive dressing, such as a pair of plastic gloves to increase the drug penetration.\[[@ref25][@ref62]\] The potential side effects of long-term therapy with high potency topical steroids are skin atrophy when the proximal or lateral nail folds are involved, formation of striae and telangiectasia, tachyphylaxis and potential systemic absorption of steroid.\[[@ref1]\] Furthermore, with persistent use of very potent topical steroids over years, a number of studies have documented a possible tapering of the treated digit, which can be caused by atrophy of the underlying phalanx and is commonly known as "disappearing digit".\[[@ref63][@ref64][@ref65]\]

### Vitamin D analogues {#sec3-17}

Calcipotriol (50 μg/g) twice daily application for 3-6 months has been evaluated in the treatment of nail psoriasis. Tosti *et al*.,\[[@ref60]\] found calcipotriol twice daily for 6 months to be as effective as topical steroids in treating subungual hyperkeratosis (2b). Rigopoulos *et al*.,\[[@ref59]\] found that combining calcipotriol with clobetasol propionate, led to a 77% improvement in hyperkeratosis of the fingers and toes within 6 months. Side effects like erythema, periungual irritation, burning at the site of application, and diffuse urticaria have been associated with the use of vitamin D analogues.

### 5-fluorouracil {#sec3-18}

5-fluorouracil (5-FU) in a formulation of 1% solution has been used as a topical treatment in nail psoriasis. A small study showed improvement in pitting and hyperkeratosis after application of 5-FU twice daily for 6 months, although, it was found to worsen onycholysis (4).\[[@ref66]\]

A double blind study, however, found no additional benefit from the addition of 1% 5-FU to a nail penetration enhancer containing urea and propylene glycol, applied for 12 weeks (1b).\[[@ref67]\]

### Cyclosporine {#sec3-19}

Cyclosporine applied in an oil solution containing 70% oral cyclosporine has demonstrated some efficacy in the treatment of nail psoriasis (2b).\[[@ref68]\]

### Tazarotene {#sec3-20}

Tazarotene 0.1% gel or cream applied once daily for 12-24 weeks has been shown to improve pitting, onycholysis, and salmon patches on both fingernails and toenails.\[[@ref56]\] Scher *et al*.,\[[@ref69]\] showed that 24 weeks of treatment with tazarotene 0.1% gel twice a day for 24 weeks led to significant improvement in onycholysis and pitting in fingernails and the improvement was faster in occluded nails (1b).

### Anthralin {#sec3-21}

Topical anthralin 0.4-2% ointment applied to the nail bed once daily and washed off after 30 min was shown to be effective in nail bed dystrophies (4).\[[@ref70]\] Temporary staining of the nail and local irritation were seen as side effects of this therapy.

### Combination treatment {#sec3-22}

Combination treatment has the potential to give quicker responses because of the synergistic action of its constituents. Combined treatment with 8% clobetasol-17-propionate in lacquer applied at the weekend and tacalcitol ointment under occlusion on weekdays for 6 months showed a good and quick response; with 78% improvement in the modified target NAPSI score at the end of therapy along with reduction in nail pain.\[[@ref71]\]

### Iontophoresis {#sec3-23}

Iontophoresis is a technique using small electric current to deliver medications or other chemicals through the skin. and Howard,\[[@ref72]\] used dexamethasone iontophoresis for the treatment of nail psoriasis. 100 ml of distilled water with 3 ml of dexamethasone solution was taken in a shallow plastic container in which all the fingernails were dipped. Electrodes were placed on dorsum of hands and a current of 4mA was passed through the solution for 20 minutes. The treatment was repeated weekly for atleast 3 months and 81% patients showed improvement in their nails.

Intralesional treatments {#sec2-13}
------------------------

### Intalesional corticosteroid injections {#sec3-24}

This therapy consists of injecting small doses of corticosteroid directly into or near the structure of nail unit that is responsible for the specific nail change \[[Figure 6](#F6){ref-type="fig"}\]. Triamcinolone acetonide is the most commonly used intralesional steroid in a concentration of 2.5-10 mg/mL. [Figure 9](#F9){ref-type="fig"} demonstratres the technique of intralesional injections.\[[@ref73]\] In a study done by de Berker and Lawrence\[[@ref74]\] intralesional triamcinolone (10 mg/mL) 0.1 mL was injected at four periungal sites and further injection was given at 2 months if the response was poor. This regimen cleared subungual hyperkeratosis in 19 patients with 46 fingers affected with nail psoriasis (4). Transverse ridging improved in 93%, nail thickening in 83%, and onycholysis improved in 50%. The effect of steroids is not long-lasting and the injections have to be repeated after 2-9 months.\[[@ref8]\] Pain is the main side effect of treatment with intralesional corticosteroids. A ring block prior to the injection\[[@ref74]\] or mixing the injection with local anesthetic\[[@ref1]\] has been advised by some workers.

![Technique of intramatricial corticosteroid injection. Injection is to be given at a point 2.5 mm proximal and lateral to the junction of proximal and lateral nail fold so that the steroid spreads both distally as well as laterally (shown by arrows)](IJD-59-319-g014){#F9}

### Intralesional methotrexate injections {#sec3-25}

Intralesional methotrexate (MTX) injections have recently been tried in the treatment of nail psoriasis in a psoriatic patient with pitting and subungual hyperkeratosis of only one nail. MTX 2.5 mg was injected into each side of the proximal nail fold once weekly for 6 weeks.\[[@ref75]\] Pain was tolerable. During the 4-month follow-up, the psoriatic nail alterations improved and no clinical or laboratory side effects were noted. No recurrence of the nail lesions was observed in the following 2 years.

### Intralesional cyclosporine injections {#sec3-26}

Although intralesional cyclosporine has shown good effects in the treatment of cutaneous psoriasis,\[[@ref76][@ref77]\] there are no reports on the use of intralesional cyclosporine in the treatment of nail psoriasis. However, keeping in mind its efficacy in the treatment of skin psoriasis, it can prove to be a very useful tool in the treatment of nail psoriasis.

Phototherapy and photochemotherapy {#sec2-14}
----------------------------------

Phototherapy in the form of narrow band ultraviolet B (NBUVB) and photochemotherapy in the form of ultraviolet A (UVA) therapy combined with oral or topical photosensitizer (psoralen) known as PUVA (Psoralens + *UVA*) therapy, have been widely used in management of cutaneous psoriasis. As penetration of NBUVB is rather superficial, targeted NBUVB may not be an appropriate option for palmoplantar lesions or nail psoriasis.\[[@ref78]\]

Photochemotherapy, however, appears to be successful in the treatment of psoriasis arising in the nail bed like onycholysis, salmon patches, and subungual but causes little improvement in the nail matrix symptom, that is, pitting (4). Marx and Scher\[[@ref79]\] published a prospective study in 1980 in which 10 patients (a total of 26 separate dystrophies), who had generalized psoriasis with nail involvement were treated with oral photochemotherapy. The regimen consisted of methoxsalen, at a dose of 0.6 mg/kg and high-intensity UVA radiation, which was administered 2-3 times a week. Once the patients were 95% clear of psoriasis, the subjects were maintained on a once per week maintenance schedule. Overall, it was found that nail pitting was unaffected by PUVA therapy, whereas proximal nail fold involvement and nail plate crumbling improved the most. Handfield-Jones *et al*.,\[[@ref80]\] explored the use of topical PUVA on psoriatic nail lesions. Nails in two out of five patients cleared completely and the nails of two other patients showed significant improvement. Photo-onycholysis and subungual hemorrhage along with local pigmentation are dreaded complications of photochemotherapy.

Ionizing radiations {#sec2-15}
-------------------

### Superficial radiotherapy {#sec3-27}

It is a form of electromagnetic radiation in which the maximum dose of energy is delivered to the surface of skin. The use of superficial radiotherapy (SRT) in nail psoriasis has been infrequent. However, it has been found to achieve clearance of subungual hyperkeratosis, nail cracking, separation, and discoloration in one study (4)\[[@ref81]\] and significant reduction in nail thickness in another (1b).\[[@ref82]\]

### Grenz rays {#sec3-28}

It is an ultrasoft radiation produced at low enough kilovoltages that it does not penetrate beneath the skin. In 1989, Lindelof\[[@ref83]\] experimented with the use of Grenz rays in a double blinded study involving 22 patients who had nail psoriasis on both hands (1b). Only one hand was treated, whereas the other received sham treatment. The protocol consisted of 5 Gy of Grenz rays given in 10 weekly courses at the end of which some subjects showed improvement (one-complete and seven mild), but not if the nails were hyperkeratotic, which may be due to inability of this type of radiation to penetrate thick nail.

### Electron beam therapy {#sec3-29}

Kwang *et al*.,\[[@ref84]\] conducted a prospective study to examine the efficacy of electron beams in treating nail psoriasis (2b). Some degree of improvement was seen in 9 of 12 patients after an 8-week course of weekly treatment with 0.75 Gy of electron beam therapy. However, the improvement was lost in all but one patient after 12 months follow-up.

Adverse effects of ionizing radiations include pigmentation of the treated areas, early local inflammation, and late fibrosis and the potential for development of malignancy years after radiation therapy.\[[@ref1]\]

Lasers {#sec2-16}
------

As angiogenesis was found to be one of the driving factors in psoriasis pathogenesis, most studies on lasers for nail psoriasis were performed with the pulsed dye laser (PDL), which specifically targets blood vessels. Three recent studies used PDL for nail psoriasis-first in comparison with photodynamic treatment (PDT),\[[@ref85]\] the second evaluated the effect of PDL on nail psoriasis\[[@ref86]\] and the third study used two different pulse widths and compared their efficacy.\[[@ref87]\] All studies used a 595-nm PDL with a spot size of 7 mm. The pulse duration in the first study was 6 ms, in the second one 1.5, and the third one compared the efficacy of 6 ms with 0.45 ms pulse width, fluences were 9, 8-10, and 9 and 6 J/cm², respectively. Both the PDT and the PDL group showed a decrease in the NAPSI score with no difference between the two groups.\[[@ref85]\] The second study showed an improvement mainly of the nail bed NAPSI score with use of PDL. In the third study, no difference could be demonstrated in the treatment outcome between the long 6 ms pulse with 9 J/cm² group and the short 0.45 ms pulse duration with 6 J/cm² group; however, pain was significantly more intense in the longer pulse group.\[[@ref87]\]

Systemic therapies {#sec2-17}
------------------

A variety of systemic agents have been tried in the treatment of nail psoriasis. MTX, retinoids, and cyclosporine have been the most extensively explored. However, they are usually used when there is coexisting severe skin or joint disease and not for psoriasis affecting nails alone. Other agents like sulfasalazine, azathioprine, tacrolimus, calcipotriol are yet to be fully assessed.

### Methotrexate {#sec3-30}

In one case report MTX low dose therapy, 5 mg per week in two divided doses given 12 h apart, for severe 20-nail psoriasis led to complete clearance of severe nail psoriasis of fingernails and toenails in 9 months and 13 months, respectively.\[[@ref88]\] In another study, MTX produced NAPSI score improvements of 7%, 31%, and 35%, respectively, after 12, 24, and 48 weeks (4).\[[@ref89]\] A single-blinded, randomized study involving 34 patients also showed that MTX achieved a 43% decrease in NAPSI scores, compared with a 37% reduction for cyclosporine (1b).\[[@ref90]\] In this study, it was also seen that the nail matrix lesions did better with MTX, whereas nail bed psoriasis fared better with cyclosporine.

### Retinoids {#sec3-31}

The effects of retinoids, acitretin and etretinate, on nail psoriasis strongly depend on the dosages used because these drugs may produce worsening of nail psoriasis by inducing paronychia and nail fragility when used at dosages recommended for skin psoriasis.\[[@ref91]\] However, using them at a lower dosage than that recommended for cutaneous psoriasis can prove to be fruitful without causing any side effects. Tosti *et al*.,\[[@ref92]\] gave low-dose acitretin 0.2-0.3 mg/kg/day for 6 months, at the end of which NAPSI reduced by mean of 41%.

### Cyclosporine {#sec3-32}

Nail lesions usually respond favorably to cyclosporine. In a median dose of 2.5 mg/kg bodyweight daily, cyclosporine effectively reduces skin and nail psoriasis. In a comparative trial, cyclosporine (2.5 mg/kg/day) and etretinate (0.5 mg/kg/day) were given to 210 patients, two thirds of whom had nail involvement. At the end of 10 weeks, both groups showed slight improvement of their nails which continued in the group that continued with tapered cyclosporine (2b).\[[@ref93]\] In a retrospective evaluation, cyclosporine was found to improve the NAPSI score after 12, 24, and 48 weeks by 40%, 72%, and 89%, respectively.\[[@ref89]\] In a single blind study of 54 patients, oral cyclosporine (3-4.5 mg/kg/day) with and without topical calcipotriol (50 μg/g) twice daily was used for 3 months. Subungual hyperkeratosis, onycholysis, and pitting improved in 79% of patients in the combination group compared with only 47.6% of those given oral cyclosporine alone (3).\[[@ref94]\]

The advent of new treatment options: Biologic therapy {#sec2-18}
-----------------------------------------------------

Overall, the conventional treatment for nail psoriasis appears to be unsatisfactory, tedious, and inconvenient. Most of the treatment options achieve only a moderate efficacy, complete clearance is infrequent and efficacy of conventional therapy decreases with time. This clinical challenge faced by many dermatologists has recently been addressed with the introduction of the biological response modifiers.\[[@ref95]\] These agents have demonstrated efficacy in both the skin and nail components of psoriasis.

### Infliximab {#sec3-33}

The best studied biologic agent is infliximab. The best evidence comes from the EXPRESS trial \[European Infliximab for Psoriasis (Remicade) Efficacy and Safety Study\] which was a phase-3 double-blinded, placebo-controlled trial (1b).\[[@ref96]\] A total of 378 patients with moderate to severe plaque type psoriasis with nail involvement were randomly assigned in a ratio of 4:1 to receive infliximab 5 mg/kg at weeks 0, 2, 6, and every 8 weeks till week 46. Placebo was given at 0, 2, 6, 14, 22 and crossing over to infliximab occurred at week 24. This study showed that infliximab resulted in significant improvement in nail psoriasis as early as week 10 and at week 50 full clearance was evident in 45% of patients.\[[@ref96]\]

### Etanercept {#sec3-34}

Etanercept, a tumor necrosis factor inhibitor, has shown efficacy in nail psoriasis in an open-label, randomized trial (CRYSTEL) including 564 patients with moderate to severe psoriasis with nail involvement receiving etanercept for 54 weeks (4).\[[@ref97]\] Mean NAPSI scores decreased by 28.9% at 12 weeks and continued to decrease by 51% at 54 weeks. Furthermore, at the end of treatment, 30% of patients with nail psoriasis at baseline reported complete clearance.\[[@ref97]\]

### Adalimumab {#sec3-35}

In a study done by van den Bosch *et al*.,\[[@ref98]\] 40 mg of adalimumab every other week reduced the mean NAPSI score by 65% after 20 weeks (4).

### Ustekinumab {#sec3-36}

There is a growing interest in the use of ustekinumab in the treatment of nail psoriasis.\[[@ref99][@ref100]\] Recently, Patsatsi *et al*.,\[[@ref99]\] conducted an open-label study to evaluate the role of ustekinumab in the treatment of nail psoriasis. Twenty-seven patients were taken and scheduled to receive subcutaneous injections of ustekinumab at a dose of 45 mg at baseline and week 4 and every 12 weeks. NAPSI median score significantly decreased from 73.0 at baseline to 37.0 at week 16, to 9.0 at week 28, and to 0.0 at week 40. The findings of this study suggest that ustekinumab is very effective in nail psoriasis.

Beyond the Skin and the Nail {#sec1-7}
============================

Nail psoriasis is considered a precursor of a severe inflammatory joint disorder. There is a positive association between nail psoriasis and the severity of joint involvement.\[[@ref35]\] Nail psoriasis is also correlated with enthesitis, polyarticular disease, and unremitting progressive arthritis.\[[@ref101][@ref102]\] High-resolution magnetic resonance imaging studies have found that psoriatic arthritis related DIP joint inflammatory reaction is very extensive which frequently involves the nail matrix and often extends to involve the nail bed.\[[@ref102]\] This is mainly due to the attachment of fibers of ligaments and tendons of DIP joint close to the matrix.\[[@ref102]\] The presence of joint or nail symptoms may indicate a severe form of psoriasis, and this will affect how the disease is managed. It is important, therefore, for dermatologists to be aware of the early symptoms of psoriatic arthritis, particularly in patients with nail psoriasis, in order to avoid progressive joint damage.\[[@ref11][@ref12][@ref13][@ref14]\]

Conclusion {#sec1-8}
==========

Nail psoriasis is frequent in psoriatic subjects, with about 10-78% of psoriasis patients having concomitant nail changes at any time and a lifetime prevalence of up to 90%. The most frequent signs of nail matrix disease are pitting, leukonychia, crumbling, and red spots in the lunula, whereas salmon patches or oil spots, subungual hyperkeratosis, onycholysis, and splinter hemorrhages represent changes of nail bed psoriasis. The treatment of nail psoriasis is prolonged with both conventional and biologic therapies and the systemic side effects of the various therapies limit their use. Hence, it requires patience both on the part of the treating dermatologist and the patient. The presence of nail disease in a patient with psoriasis may indicate a severe form of the disease and must be taken into account when selecting a treatment option, with an aim to reduce pain, functional impairment as well as emotional distress. By managing the nail disease effectively, a dermatologist can effectively stop the underlying inflammatory process and limit the progression of the disease.

**What is new?**

Nail psoriasis has a serious impact on the quality of life, interfering with manual work and also being cosmetically disfiguring.Nail biopsy, dermoscopy, US and recent advances like OCT and CLSM can help in solving the diagnostic dilemma.Treatment of nail psoriasis can be highly rewarding with early diagnosis and use of intralesional injections of steroid or MTX, and low dose oral MTX, acitretin, and cyclosporine.Promising results in the management of nail psoriasis have been seen by the use of biologic drugs, which are currently recommended only for severe concomitant nail and skin or joint psoriasis.
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